CRITICAL ITEMS LIST

ASSY NOMENCLATURE: LAUNCHILANDING BRACKETRY

ASSY P/ N: 5GD27101333

SYSTEM: CREW ESCAPE SYSTEM

SUBSYSTEM: POLE CREW ESCAPE SYSTEM

REVISION:

altachment
point of the
pole

Cause:

@ Conlamina-
ton

# Ball detent
fails

# Vibration

accommodate Orbiler vehicle expansion or contraction.

the event the primary pin should fail.

€. The pip pin was designed to a salety lactor of 1.4.
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FMEA N : Qry FAILURE MODE | FALURE EFFECTON
DRAWING CRIT'Y c::l’[sli RATIONALE FOR ACCEPTANCE

REF ] REV | REF DESIGNATION ENDITEM

2.1.2 PIP PIN w1 212 Loss of pole
STARBOARD SIDE Mode: attachment to 1. Design Features. The design features which minimize the probability ol this failure mode are:
UPPER/LOWER Starboard Orbiter,
FHTTINGS (2), fitting pip pin | releasing pole in a. The pinis manulactured in accordance with MIL-STD-17984. The shank, spindle, handle, retention balls, collar,
SED27101402, fails, releasing | middeck and spring ol the pin are fabricated from corrosion resistant sieel. The components are passivated sfter labricanon.
SED27101403 one

b. The pinis asingle acling, sell-retaining device which employs pin retention balis thal recess only when the
release bution is depressed. The 0.5 inch diameter pin is ¢ Ot inch smaller than the diameter ol the fiiun
through which the pinis insested. The tip of the pin is chamiered which serves as an aid in its instaitation,

g bushings

€ Thelocation and alignment of the filling bushingsibearings are defined by the engineering drawings. The
bushings are press fit 10 prevent misalignment. The starboard fitting is designed witha-0.510 « | 0inch “ship” 10

d.  Aspare, identical pin is carried in the Orbiter crew cabin for use in reinstalling the PCES for lunding phases in
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attachment
point of the
pole

Cause:

o Conlamina-
Lon

s Ball detent
lails

e Vibration

FMEA NAM:.QT\‘ FAILURE MODE | FARURLEFFECT ON
DRAWING CRIT'Y (::‘,2; RATIONALE FOR ACCEPTANCE
REF | REV | REF DESIGNATION ENDITEM
212 PIP PIN 174 1.2 Loss of pole .
STARBOARD SIDE Mode: attachment Lo Testing/Analyses.
UPPER/LOWER Starboard Orbiter,
FITTINGS (2), fitting pippin | releasing pole in Acceplance Tesls.
SED27101402, fails, releasing | middeck
SED2T101403 one (1) Acceptance vibration lest {AVT)

8 Duration: 3 minutlestaxis
& Levels: 20- 80 Hz, increasing 3dB/Oclave
80 - 350 Hz a1 0 04g/Hz
350 - 2000 Hz, decreasing 3dB/Octave

{2) Functional test {prior Lo and alter AVT).
® Imual process, controlled PCES deployment and recocking
® Nonconlrolled deployanent with equivalent aerodynamic loads on pole [{11]
®  Manual deployment with ratchet assembly

Certilication Tests (These tests were performed at the system level )

(1) Qualilication acceplance vibration tests (QAVT).
®  Duration: 5 tumes AVT, 15 munuwies/anis
& Levels: 20 - 80 Hz, increasing 3dB/Octave
80- 350 Hz, a1 0 067g2/Hz
350 - 2000 Hz, decreasing 3dB/Oclave

{2} Funcuonal test (afier QAVT).
s Controlled deployment and recocking of PCES
® Noncantrolled deployment with equivalent aerodynamic loads on the pole up
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o Contamina-
lon

o Ball detemt
fails

® Vibration

FMEA NAM:.QT\’ FAILURE MODE | FARURE EFFECT ON .
DRAWING CRIT'Y AND RATIONALE FOR ACCEPTANCE
REF | REV | REF DESAGNATION cause ENDITEM
212 PiP PIN [FA] 212 Loss of pole
STARBOARD SIDE Mode: attachment 10 (3) Hight random vibration tests, 48 minutes/anis, in 4 segments as loflows:
UPPER/LOWER Starboard Orbiter, eSegment No  No of Missions Vibration DurationsAaxis
FITTINGS {2), fitling pip pin ] releasing pole in 1 6 173 sec.
SED27101402, 1ails, releasing { middeck 2 19 548 sec
SED27101403 one 3 25 720 sec.
allachment 4 S0 1440 sec.
point of the
pole &  Duration: Segment dependent {48 minutesaxis).
& Levels: 20- 150 Hz, inveasing 6dB/Octave
Cause:

150 - $000 Hz, a1 0.03g4/Hz
1000 - 2000 Hz, decreasing 6dB/Qctave

(4

-

Lile cycle tests.
¢ 14 controlied deploymenis
#® & noncontrolled deployments {which stroke the energy absorbers)

5

-—

Design limit load and ultimate limit lcad 1esis.

¢ With PCES fully deployed, a series ol load ramps will be applied 1o the pole up and verihed no yielding
below 100 percent of design limit

& With PCES fully deployed, a series of load ramps will be apptied 1o 1l pole U and vershed no faillure
below 140 percent (1.4 salety faclor) of design limit loads

6

-

Thermal 1esting {by analyses).

Ground operations: 35 1o 120°F

Hormal operatons. 65 to 90°F

AscenUentry transients. 95°F maxtmum peak

Ferry fight: Not applicable; PCES will be removed from Orbider
Launchil anding emergency escapes via PCES: 12 10 75°F
Temperature {structure): 120°F maxsmuim
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attachment
point of the
pole

Cause:

¢ Contlamina-
tion

o Ball detent
fails

® Vibration

(9} Sakt spray (by analysis).

®  The PCES materials list was analyzed 10 certify compliance with MFO004-014, paragraph 3.3.3.7.

{10)Sand/dusi {by analysis)
N

Sand &  Dust
- diamelter 0 0031 to 0.03% inches - diameter 0 0000039 10 0 G0 3nches 8
suspended sand 1 2 ibs. per cubic f1. - suspendeddust 37w 07tb/u N

- wind speed 33 lisec
- bhardness 7 10 8 Moh scale

- wind speed 33 fusec
- hardness 7 1o H Moh scale

{11)Additional certification lesis/analyses. .
8 Transporlation - packaging, shock, and vibration: Packaging designed and protective procedures
developed in accordance with FED-STD- 101

On/olf cycle life test (by testing): PCES deployed 20 Limes, reler 10 {4) above
Transient vibration (by analysis)

Struciural fatigue {by analysis)

Corrosion: {by analysis)

Handling shock, crash shack, and landing shock (by analyses)

Acceleralion and cabin atmosphere {by analysis)

Fulllife and hivuted hile cerulication by anaiysis)
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212 MPPIN 11 2.1.2 Loss of pole {7} Fungus{by analysis).
STARBOARD SIDE Mode: attachment to ®  Non-nulrient 1o fungi in accordance with MIL-STD-B10D, method 508.3 or materials adequalely trealed
UPPER/LOWER Starboard Orbiter, {refer Lo MFO004-014C, paragraph 3.1.1¢}
FITTINGS {2}, fitting pip pin ] releasing pole in
SED27101402, fails, releasing | middeck {8) Humidity (by analysis).
SED27101403 one & The PCES matenials bist was analyzed to certify compliance with MF0004-014, paragraph 3 1.1 e,
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altachment
point of the

pole

Cause:

o Conlamina-
tion

o Ball detent
fails

® Vibration

FMEA NAM:.QT\' FAILURE MODE | FALURE EFFECTON
DRAWING CRIT'Y (::'5)5 RATIONALE FOR ACCEPTANCE

REF | REV | REF DESIGNATION ENDITEM

2412 PIPPIN i 21.2 Lass of pole
STARBOARD SIDE Mode: attachment o ¢. Turnaround Tesling The PCES end item is removed afler each flight and the pip pinis wisually inspected, per
UPPER/LOWER Starboard Orbiter, OMRSD requirements, prior o reinstallation for each mission.
FITTINGS {2), fitting pip pin | releasing pole in
SED27101402, fails, releasing | middeck 3. Inspection/QA/Manufacluring.
SED27101403 one =

a. All PCES fabrication, assembly, and test activities were performed under the jurnsdiction of the NASA JSC Quality
Assurance {QA) Division in accordance with JSCM 5312 SR&QA Manual Requiremenis. QA survesllance was provided for
procurement, planning, pracessing, fabrication, assembly, certification 1esting, and acceptance lesting One hundred

percenl mandatory inspeclion points were employed al appropriate points in the labnicauon, assembly and acceplance

process.

b. Receiving inspection verified that the correct pins were procured as identilied by the design drawings and an
the procurement documents, and thal data was provided atlesting to the lraceability and acceplability of matenals
and components used in their manufaclure.

. QAinspections verified:
{1} Supplier dala attesting 1o use of correct, approved materials
{2} Dimensicnal tolerances specified on design drawings
(3} Absence of burrs and sharp edges
(4) Maintaining deanliness in accordance with ISC Manual 5322, paragraph 7 1 3 10 level GC
(5) Properinstallation and function of the pins in PCES assemblies

{6) PCES packaging prior 1o shupment to ensure the plﬁ is protected lrom damage
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ASSY NOMENCLATURE: LAUNCHILANDING BRACKETRY
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SYSTEM: CREW ESCAPE SYSTEM

SUBSYSTEM. POLE CREW ESCAPE SYSTEM

REVISION:
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® Contamina-
tion

¢ Ball detemt
fails

# Vibration

b. Crew Aclion. None.

¢ Crew Training Not applicable.

d. Mission Constrainls. None.

€. iIn-Flight Checkoul. None.

FMEA NAM:.QW FAILURE MODE | FARURE EFFECTON
DRAWING CRIT'Y (::'s)g RATIONALE FOR ACCEPTANCE
REF | REV | REF DESIGNATION ENDATEM
212 PIP PIN Ht 212 Loss of pole . ]
STARBOARD SIDE Mode: attachment to d. Turnargund. The PCES end item is removed alter each flight and the pip pinis visually inspecied, per OMRSD
UPPER/LOWER Starboard Orbiter, requirements, prior Lo reinstallation for each mission.
FITTINGS (2), fitting pippin | releasing pole in
SED27101402, fails, releasing | middeck 4. Failure History. The pip pinis an off-the-shelf item, with no ALERTS and no failure history for this application.
SED27101403 one
altachment S. Operational Use.
point of the
pole a. Operational Eflect of Failure Probable lossof crew.
Cause:
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